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XLVI. — Notes on the Genus Menobrancbns and its Natural 
Affinities . By J. van der Hoeven*. 

One of the most important improvements in the natural distri- 
bution of Reptiles is undoubtedly the separation, effected by 
Merrem and F. S. Leuckart in 1820 and 1821, of that class into 
two groups, named by the former Pholidota and Batrachia . 
(Tentamcn systematis Amphibiorum, auctore Blasio Merrem, 
Marburgi, 1820.) The Batrachians have the skin naked, while 
the Pholidota have the body covered with scales or enveloped in 
two bucklers (Chelonia). Leuckart, by introducing the appel- 
lation Dipnoa for the Batrachians, has seized and made use of a 
more essential character, viz. the double respiration, the presence 
of branchiae at an early stage, or the existence of branchiae perma- 
nently with lungsf. W e owe to M. Fitzinger the name Monopnoa , 
corresponding to that proposed by Leuckart, and serving to dis- 
tinguish the other great division or that of the Pholidota of 
Merrem J. 

The researches of various authors have contributed more and 
more to confirm this primary division. The celebrated physio- 
logist Muller has, above all, by drawing attention to certain 
anatomical characters which had not been sufficiently regarded, 
demonstrated the perfectly natural character of these groups §. 

There is, in fact, so great a difference between the reptiles of 
these two divisions that Merrem considered them two distinct 
classes — an opinion shared by De Blainville. It does not enter 
into our present purpose to discuss this view ; we would, how- 
ever, remark that the doctrine advanced by a modem author, 
according to which the Dipnoa should be united with the Fishes, 
seems to us an exaggeration, and opposed to a truly natural 
classification. 

Among the reptiles with double respiration we must place 

* Translated from a separate impression, communicated by the author, 
from the ‘Archives N6erlan daises, tome i. (1866), by Arthur O'Shaugh- 
ncssy. 

t Oken's ‘ Isis/ 1821, Litterarischer Anzeiger, 257-265 : “ Einiges fiber 
die fischartigen Amphibien.” 

X Neue Classification der Reptilien, von L. J. Fitzinger : "Wien, 1826. 

§ ‘‘Beytrage zur Anatomic und Naturgeschichte der Amphibien/' 
Zeitschrift fur Physiologie, hcrausgegeben von F. Tiedemann, G. R. Tre- 
viranus, und L. C. Treviranus, iv. Bd., 2 (1832), p. 190 &c. This remark- 
able work dates at the commencement of the author's scientific career ; he 
then occupied the chair of Physiology at the University of Bonn. Amongst 
the anatomical characters of the Dipnoa must be cancelled that of the 
simple auricle formerly attributed * to the heart of Batrachians. (Seethe 
author's supplementary note, pp. 274-2/5.) It is, however, especially 
worthy of remark, as a twofold embryological character, that both amnios 
and allantois are here wanting, while they are present in all other reptiles, 
as well as in birds and mammals. 
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also a genus left by Cuvier among the Ophidians, but the 
Batrachiau affinities of which had not escaped that illustrious 
naturalist, and had been remarked already at the commencement 
of our century by his friend and collaborateur Prof. C. Dumeril. 
This genus, that of the Ccecilia, was plaeed by Oppel* and 
Merrem in the subclass which we are dealing with at present. 
The important discovery of two branchial apertures, one on each 
side, in a small specimen of Ccecilia hypocyanea , made by Muller 
in 1831, effectually confirmed this view of their affinities, and 
now consigns the genus to the vicinity of Amphiuma and Siren , 
whose movements are effected by dragging the body along the 
bottom of the waters which they inhabit, and whose very small 
feet eould not be of any assistance for walking. 

The Batraehians furnished with extremities have been divided 
by Dumeril into Anoura and Urodela . The first, of which the 
frogs and toads of our fauna may serve as examples, will not 
detain us at present. Suffice it to observe that the external form 
of these Anoura (Batraehians properly so called) departs entirely 
from that of the Urodela (that, for example, of the aquatie 
Salamanders), and that this difference shows us the slight value 
due to external form in regard to primary groups in the natural 
classification of the animal kingdom. We are now far from the 
time when Linnaeus united the salamanders with the crocodiles 
in his undigested genus Lacerta ; but it is possible that the 
vulgar eye and judgment unassisted by science will find this 
union less strange than that of our.aetual systems. The frog, 
with its enormous head, its stunted trunk, and long elaws, pre- 
sents no resemblance whatever to the salamander, and less still 
to the Proteus , while these latter genera would seem to be inti- 
mately allied to the lizards,' and, above all, to the seincoids. 

The scalpel forces us, however, to alter our judgment; and the 
transitional forms of the frogs during their development prove 
indisputably that such appearances are deceptive, and that we 
may not give eredence to them without strict examination. 

Amongst the Urodela it is well to make a principal division. 
There are two groups or families of these Batraehians. One 
comprehends the genus Salamandra , i. e. the terrestrial sala- 
manders and the numerous subgenera of the aquatic salamanders 
or tritons. The other might borrow its name from the genus 
Proteus: such is the family of the Proteidse or Iehthyoidae. 
At the commencement of our century Cuvier published a me- 
moir on some reptiles of this division, which is inserted in the 

* Die Ordnungen, Familien und Gattungen der lleptilien, von M. Oppel, 
(Miinchen, 1811, 4to) p. 76* These naked serpents are indicated by the 
authors above named under the title of Batrachia apoda . 
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“ Recueil (^Observations de Zoologie et cPAnatomie comparee ” 
of the Voyage of Humboldt and Bonpland* * * § . The title of this 
memoir gave occasion to naturalists to make use of the term 
“ doubtful reptiles ” to indicate this group. That which was 
then doubtful is not so, however, at the present day. Doubts 
there will always be : what field of human research is free from 
them ? but these doubts at present affect other points. That 
which was then unascertained, and which Cuvier sought to de- 
termine, was whether the reptiles with branehise were not larvse 
destined to lose those organs. He examined the Axolotl, of 
which Humboldt had given him two specimens which he had 
brought from Mexico, and he compared it with the Siren of 
South Carolina and the Proteus of the lakes and subterranean 
waters of Caniiola and Dalmatia. All these animals possessed 
branchiae and lungs. 

As the result of his researches, Cuvier was convinced that the 
Siren and the Proteus were adult animals, always retaining the 
double organs of respiration while he regarded the Axolotl as 
the larval state of some large unknown Salamander J. Sub- 
sequently, however, he placed the Axolotl among the genera 
with permanent branchice, along with Proteus and Siren§. 

To these three species, which form as many genera, we must 
now add some others, coming, like the Siren and Axolotl, from 
North America. But, besides these genera with persistent gills, 
we cannot refuse a place in this natural group for certain animals 
very similar, but in which we find no gills, although there is a 
branchial orifice on either side of the neck. A large reptile of 
this division was already known to Cuvier when he published 

* I., Paris, 1811, pp. 93-126: “ Recherches anatomiques sur les Rep- 
tiles regardes encore comme douteux par les naturalistes, faites al’occasion 
de PAxolotl rapporte par M. de Humboldt du Mexique.” This was read 
at the Institut National, January 19 & 26, 1807. 

t Prof. B. Smith Barton had independently arrived at the same convic- 
tion. — ‘ Some Account of the Siren lacertina * (Philadelpliia,1807), a brochure 
in the form of a letter to J. G. Schneider, and of which only fifty copies 
were printed, one of which I obtained at the sale of Blumcnbach’s library. 

X Loc. cit . p. 116. This was still the opinion of Cuvier when he pub- 
lished the first edition of his ‘Regnc Animal’ (1817, ii. p. 101). 

§ llegne Animal, 2nd ed. 1827, ii. p. 119, note: “So many persons 
affirm that it does not lose them, that 1 feel obliged to acquiesce.” How- 
ever, more recently still, the distinguished American, Spencer Baird, re- 
tained similar doubts (Journ. Acad. Nat. Sc. of Philadelphia, Oet. 1849, 
vol. i. ser. 2. p. 281, “Revision of the North American Tailed Batrachia”). 
The author expresses himself as follows : — “ It is only because there is no 
positive proof to the contrary that I retain the genus Siredon as real, 
placing it at the bottom of the series. It so much resembles the larva of 
Ambystoma punctata 9 in both external form and internal structure, that I 
cannot but believe it to be the larva of some gigantic species of this genus ” 
(p. 292). 
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his researches on the doubtful reptiles. This is the species to 
which the inhabitants of the United States of North America 
apply the name of Alligator or Hell-bender while the Delaware 
Indians call it Tweeg or Tweche . At the commencement of our 
century a specimen of this species, from the Leverian Museum, 
was described by Dr. Shaw under the name of “ Leverian Water- 
Newt An individual of the same species, which the traveller 
Michaux had obtained on the Alleghany Mountains and pre- 
sented to the museum of the Jardin des Plantes, was described 
by Latreille under the name of “ Salamandre des monts Alle- 
ganis 

It is surprising that, throughout these descriptions, the 
branchial orifice is not noticed. It is described in the tract of 
Barton which we have just cited, and is apparent in the figure, 
otherwise very mediocre, which accompanies the same§. Cuvier 
speaks of a u cicatrice” on the sides of the neck, in precisely 
the same position as the gills in Siren ||. 

All the naturalists who have recognized the two distinct groups 
of the Urodela have placed the Hell-bender in the same division 
with the doubtful reptiles. But it is necessary to seek for 
further characters for this group of Ichthyoids than the persist- 
ence of the gills. Such characters are found in the absence of 
eyelids, in the conformation of the vertebrae (the bodies of 

* In a tract by Prof. Barton, printed for his correspondents and friends 
(Memoir concerning an Animal of tlie class of Reptilia or Amphibia, 
which is known in the United States by the names of Alligator and Hell- 
bender: Philadelphia, 1814), and which I procured from the same source 
as that on the Siren, we read that the latter name was applied to this ani- 
mal by the negroes of Virginia, on account of its slow oscillatory motions 
in its natural habitation the water, and w hich the slaves thought suggestive 
of the horrible tortures of the infernal regions. 

t General Zool.wol. iii. pt. 1. pp. 303-304 : Lond. 1802. 

X Hist. Nat. des Reptiles, par Sonnini et Latreille, (Paris, 1802) ii. p. 53, 
pi. 54. fig. 1 ; Daudin, Hist. Nat. des Reptiles, tom. viii. (An xi., 1803) 
pp. 231-232; (Bose) Nouveau Dictionn. (PHist. Nat. tom. xx. (An xi.) 
p. 48. The same lines occur, unaltered, in the last edition, revised and 
augmented, of this Dictionary, tom. xxx. (Paris, 1819) p. 61 ; the figure of 
this species, pi. xii. fig. 1, in tom. xxxi. p. 317, the same as that of Latreille, 
scarcely deserves reference. 

§ This has been copied by Leuckart in his notice of the Ichthyoid 
Amphibians (Isis, 1821, pi. 5), who adds another and much worse figure, 
taken from a specimen stuffed with straw (!) in the Museum of Vienna. 
AVe owe a better figure to J. R. Peale, appended to the observations on the 
Salamander genus by Dr. Harlan (Annals of the New York Lyceum of 
Nat. Hist. 1825, vol. i. pi. xvii. p.234). This figure has been copied in 
the English remodelled and augmented edition of the ‘ Regne Animal 5 by 
Griffith (1831, vol. ix. p. 475). I would also crave permission to cite that 
published by me in the ‘Tijdschrift voor Natuurlijke Geschiedenis en 
Physiologie, 5 1838, iv. pi. 5 b. fig. 7» 

|| Recherches, l. c, p. 101. 
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which are concave at both ends, as in fishes), in the cartilaginous 
condition of the pieces forming the carpus and tarsus, and 
probably also in the extraordinary size of the blood-corpuscles 
(remarked in the first instance in the Proteus, but since then 
found to prevail in all species the blood of which has been sub- 
jected to microscopical examination). In 1821 a new genus was 
added to the division of the Proteicke. It is a North- American 
genus, the elongated form of which has a certain resemblance 
to that of the Proteus, and which also possesses four feet, but 
even smaller than those of the Proteus. Without these indica- 
tions of four extremities, the genus would present strong affini- 
ties with Siren, But that which above all distinguishes it both 
from Proteus and Siren is the fact of its not possessing gills, 
but having a branchial aperture on each side of the neck. This 
genus has been designated by the name Amphiuma * * * § . 

Our knowledge of the Proteidse had arrived at this point, 
when Muller took upon himself to unite this new genus, under 
the name of Derotreta , in a subdivision with the Ilell-bendert. 
This union was an artificial one ; for all that was then known 
relative to the genus Amphiuma tended to secure it a place in 
the vicinity of Siren, The Hell-bender, named successively 
Abranchus, Menopoma, and Crypt obranchus , was imperfectly 
known as regarded its internal structure. Moreover the cra- 
nium, of which Cuvier had given an exact figure, presented only 
remote relations with that of the Amphiuma\ . A large reptile 
from Japan, the knowledge of which we owe to the zeal of M. 
de Siebold, who succeeded in bringing over a living specimen §, 
appearing to me to show a strong affinity with the Hell-bender 
of North America, I felt driven to regard the former, not as a 
species of a new genus , but as a new species of a genus long 
known. Instead of proposing a new generic denomination, I 

* It is worthy of note that this genus was really discovered before the 
Hell-bender or Great Salamander of Mieliaux, by the same Dr. Alexander 
Garden who made known the Siren. He sent this animal to Linnocus 
in 177B under the name of Amphiuma . “These documents remained 
among the papers of Linnams, and were never brought to light but 
through the edition published in 1821, by Sir James Edward Smith, 
of the Correspondence of the great Swedish naturalist.” (Cuvier, a Sur le 
genre de Reptiles batraehicns nomme Amphiuma , et sur tine nouvclle 
espeee de ce genre, M^moire In a TAcad. des Se. Nov. 13, 1826,” Mem. 
du Museum, 1827, tome xiv. p. 2). 

f Derotremata , Muller, Zeitschr. f. Physiol, iv. p. 203. 

X Muller, who knew these skulls only through the figures of Cuvier, 
himself made a similar remark ( loc . cit . p. 204). The hyoid has been 
figured by Harlan, 1. c. 

§ This reptile is still living in Holland, and has been for many years in 
the rich zoological garden of Amsterdam. Several other zoological gardens 
now possess specimens. 
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thought it more proper to use the name Cryptobranchus , proposed 
for the Hell-bender by Leuekart in 1821*. 

It seems to me beyond doubt that, even if we demur to this 
union, the two species in question eannot be referred to two 
different families. As soon as we unite them, we must renounce 
the distinction of the Derotreta . I would defer to the judgment 
expressed in so clear and decided a manner by Prof. Ilyrtl in 
his € Sehediasma anatomieum 3 f. 

In order to plaee this gigantic Batraeliian in the family of the 
Proteidee or iehthyoid Urodela, it would be nceessary to strike 
out from among the characters of that division that of the 
possession of permanent branchiae or branchial fissures. The 
genera are not numerous enough to render advisable a further 
division. But there would still remain to be determined the 
actual disposition to be given to these genera in order that their 
various relations might be elearly set forth according to the 
several degrees of their reciprocal affinity. I entered upon this 
question more than thirty years ago, when engaged upon the 
class of Beptiles in connexion with the second edition of my 
c Manual of Zoology. 3 I considered it a second time when oppor- 
tunity was offered me for studying two specimens of Meno- 
branchus through the liberality of the Smithsonian Institution 
of Washington. 

I have not as yet spoken of this genus, which deserves a dis- 
tinct place in the family whieh we are engaged upon at present. 
It was constituted under its present name by Harlan, who at 

* Oken’s ‘ Isis/ l . c. The name Menopoma was proposed by Harlan, 
who had previously given the name Abranchus to this genus, whieh he 
faneied was e< destitute of branchiae at all periods of its existence ” (p. 233). 
This notion, contrary to all probability, has been refuted by facts. Mayer, 
formerly Professor of Anatomy at Bonn, found branchial tufts, which, 
however, were already on the eve of disappearing, in a specimen of 4 inches 
6 lines, obtained through the Prince de Wied. (Analeeten fur vergleichende 
Anatomie, von Dr. A. F. C. J. Mayer : Bonn, 1835, p. 95.) It would seem 
that the name Menopoma owes its origin to the persistence of an oper- 
culum, i. e . of a prolongation of the skin extending over the aperture on 
the sides of the neck (from ptvciv, to remain , and TreSjua, operculum ). 
As there is not any operculum properly so called, I think that the name 
Cryptobranchus deserves to be retained, and that there is no necessity for 
introducing a new name. Trit omegas , proposed by the authors of the 
‘Erpetologie generate * (Dumeril et Bibron, 1854, ix. p. 153), even though 
its actual composition were better than it is, would be inadmissible, as 
having been previously employed, though according to a very different 
etymology, for a genus of Hemiptera (Hist. Nat. des Insectes Ilemipteres, 
by C. J. B, Amvot and Audinet-Serville : Paris, 1843, p. 98). 

f Cryptobranchus japonicus, 6 Sehediasma anatomicum/ Vindobomr, 
1865, 4to, p. 4. “ Cum Menopomate affinitas tanto argumentorum pon- 

dere vindieata fuit, ut nullm amplius circa hane qusestionem lites moveri 
possint.” 
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the same time designated by the name Abranchus the genus 
which we now call Cryptobranchus * * * § . As its name implies, the 
Menobranchus presents a character afforded also by the Proteus 
and Siren, viz. that of the persistence of the branchiae. It has, 
in common with the Proteus, another character whieh distin- 
guishes it from the Siren, viz. the possession of four feet. It 
was on this account that Lacepede, who, in 1807, published a 
description, accompanied by an indifferent figure, of a specimen 
of this species, thought proper to give it the name of Protee 
tctradactyle y adding, however, that in ease it should turn out to 
be a larva destined to lose the branchise, it might be called 
Salamandre tetradadyle f. This creature has four toes on the 
hind feet, while the Salamanders have five; now, however, we 
know of some species of Salamanders which also have four toes 
on all the feet J. 

The origin of the specimen in the Paris Museum was uncer- 
tain : Lacepede knew only that it had been received from a na- 
turalist of Bordeaux. However, the notice published by Lace- 
pede did not give the first description of this doubtful reptile. 
The learned naturalist J. G. Sehneider had most certainly seen 
a specimen of the same species in the cabinet of Helhvig at 
Brunswick, which specimen the latter had received from North 
America (Lake Champlain). As the description given of this 
by Schneider is both coneise and at the same time sufficiently 
explicit, it will perhaps be worth while to insert it entire, in a 
note §. 

* Annals of the New York Lyceum, i. p. 233. It had, however, been 
previously named Necturus by Rafincsque (Blainville, Journ. de Physique, 
tom. lxxxviii. p. 418). Those who would restore the earlier names of 
genera should consequently adopt this name of Necturus , unless, indeed, 
they would prefer that of iSirena , which we find applied to the same rep- 
tile by this very Rafinesque, in IS 18 (Amer. Monthly Mag. iv. p. 41). I 
know this journal only through the citation of Mr. Spencer Baird (Journ. 
Acad. Nat. Sc. of Philadelphia, 1849, i.). 

t “Sur une especc quadrupede oviparc non encore deerhe,” Annales du 
Museum d’Hist. Nat. x. (1807) pp. 230-233, pi. 17. 

X These species form the genera of aquatic Salamanders — Salamandrina , 
Fitzinger, and Hemidactylum , Tschudi, or Desmodactylus of Dumeril and 
Bibron. See the 4 Erpetologie generate/ tome ix. pp. 68 & 117-120. 

§ This description dates from 1799, and seems to be the earliest notice 
we possess relative to the Menobranchus. 44 Corpus ultra 8 polliecs 
longum et fere pollicem crassmn, molle, spongiosum, inultis poris pervium, 
in utroque latere tribus macularum rotundarum nigrarum seriebus varie- 
gatum ; catula compressa et anccps, utrinque maculata, inferiorc aeic recta, 
superiore curvata, in finein terctiusculum terminatur. Caput latum et 
planum ; oenli parvi ; nares anteriores in margine labii superioris ; maxillae 
superiors geminae ut inferiors dentes conici, obtusi, satis longi ; lingua 
lata, integra, anterius soluta ; apertura oris patet usque ad oculorum lincam 
vertiealein ; labia piseium labiis similia. Pedes dissiti, quatuor, tetradactyli 
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A figure much more characteristic than that of Lacepede has 
been given by the naturalist Harlan, in the first volume of the 
‘ Annals of the New York Lyceum 9 already cited (pi. 16, Me - 
nobranchus lateralis * *) . 

Fitzinger, without adding anything to our knowledge of the 
genus, gave it the new name of Phanerobranchus instead of 
Menobranchus. 

There can be no doubt that the first impression made by a 
comparison of the Menobranchus with the Hell-bender is that 
the two animals have a very great resemblance, and that it is 
almost solely by the presence of the branchial tufts and the 
tetradactyle hind feet that the Menobranchus is distinguishable 
from the Crypt obranchus of the Alleghanies or from that of 
Japan. Without having the enormous bulk of these two reptiles, 
the Menobranchus is yet a very large species as compared with 
the Tritons and Salamanders, and attains the length of fourteen 
inches f. 

If we except the character of the branchial tufts and the lateral 
fissures on the neck, we may arrange all these doubtful reptiles 
in two groups, — one of which, by its elongated and cylindrical 
form, approaches the Siren ; the other, by its more depressed 
and much shorter body, more nearly resembles the Salamander. 
It was this method that I adopted in my Manual. The “Angui- 
form” subdivision contains the genera Siren , Hypochthoa (or 
Proteus) } and Amphiuma) while that of the CordyliniJ embraces 
the genera Menobranchus , Cryptobranchus , and Siredon (Axolotl). 
However, as the result of my subsequent examination of Meno - 

omnes, absque unguiculis. Ani rima in longitudinem patet. Branchiae 
utrinque ternae extus propendent, appositoe superne totidem arcubus car- 
tilagineis, quorum latus internum tubercula cartilaginea, veluti in piscium 
genere, exasperant. Branchialis apertura gemina utrinque adest tantum; 
mfimus enim et supremus arcus branchiarum cuti adnatus est.” (Historiae 
Amphibiorum naturalis et litterariae Fasciculus primus, Jenae 1799, 8vo, 
pp. 50-51.) Cuvier was acquainted with this description, and speaks of it 
in connexion with the Axolotl, to which he seemed rather inclined to apply 
it, supposing that some error had arisen as to the number of the toes. It 
is astonishing that, although attached to the same establishment, and 
residing in the Jardin des Plantes, Cuvier was ignorant of the existence of 
the animal which Lacepede described almost about the same time. 

* Copied in Griffith’s f Animal Kingdom/ Kept, p.476. 

t Lac£p£de’s specimen was only 150 millimetres ; but the smallest of 
the two which I have received measures more than double that, and the 
other one 362 millims. The best figure of this great Batrachian which I 
am acquainted with is that published last year by Prince Maximilian of 
Neuwied in the f Nova Acta Acad. Cresar. Lcopoldino- Carolina?/ tom. xxxii. 
1. tab. 7. 

X “ We may apply to the larva? of the Salamanders the name of ‘cor- 
dyles/ which, according to M. Schneider’s remark, they bore amoug the 
Greeks.” (Cuv. Rech. sur les Rept. dont. p. 93.) 
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branchus , I became convinced that this genus is much more in- 
timately connected with Proteus than with Cryptobranchus . I 
would again repeat that appearances in these matters are ex- 
tremely deceptive, and that they are by no means to be depended 
on in a natural system of classification. Such a system should 
be the result of serious study and conscientious investigation. 

I may hereafter give publicity to some results of my examina- 
tion of Menobranchus — an examination undertaken, in the first 
instance, solely with a view to my own instruction. It is to be 
hoped that Dr. Fischer, of Hamburg, will soon bring out the 
continuation of his researches on the anatomy of the doubtful 
Reptiles*. 

Some details relative to the anatomy of Menobranchus are to 
be found in Mayer's 'Analecten fiir vergl. Anatomie/ Bonn, 
1835, 4to, pp. 82, 85, together with figures of the skull, brain, 
and organs of generation of the male. This latter figure hardly 
corresponds with my own actual observation. M. Gegenbaur 
has given a description and figure of the carpus and tarsus 
as well as of the claviculo-scapular apparatus in the Menobran- 
chus. (Untersuehungen zur vergl. Anatomie, I. Heft. Carpus 
und Tarsus: Leipzig, 1864; II. Heft. Schultergiirtel der Wir- 
belthiere: 1865.) 

Meanwhile I will be content to notice that the skull and the 
hyoid apparatus, the conformation of the bones or cartilages of 
the shoulder, the disposition of the viscera, the form of the 
lungs, and the structure of the organs of generation appear to 
indicate that the subterranean and, so to speak, atrophied Pro- 
teus of Europe f finds its representative in a robuster and larger 
creature which inhabits the lakes of the United States. It is, 
however, proper to remark that the number of the vertebrae 
is greater in Proteus , which thus more nearly approaches the 
Siren ; while the attachment of the pelvis at the thirtieth or 
thirty-first vertebra in Proteus shows a still greater departure 
from the Menobranchus , in which the pelvis is attached to the 
eighteenth or nineteenth vertebra, as in the Cryptobranchus Alle - 
ghaniensis : this latter condition differs but little from that found 
in the Japan species, in which the pelvis adheres to the twentieth 
or twenty-first vertebra J, and in the Axolotl and Tritons, in 

* Anatom ische Abhandlungen liber Perennibranchiaten und Dcrotremen, 
von Dr. J. G. Fischer. Erstes Ileft. Hamburg, 18G4. 

t 11 II [M. Schreiber] ajoute qu’il cst plutot porte a regarder les Protees 
comme des esp&ces albinos ou de cretins, que corame des larves ; mais il 
faudra toujours convenir que cc ne peuvent pas etre des albinos d’especes 
eonnues, puisque leur osteologie n*a rien dc eommun, pour le nombre et la 
forme des pieces, avec celle d’aucun autre reptile. ” (Cuv. Reeh. sur les 
Reptiles doutenx, p. 123.) 

X In the specimen of the Japan Cryptobranchus dissected some years 
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which there are sixteen or seventeen vertebrae between the skull 
and the pelvis. 

We must therefore guard against expressing this relation 
too strongly ; and, while asserting that the nearest affinity of 
the Menobranchus is probably with Proteus , we must, at the 
same time, admit it as intermediate between this and Crypto - 
branchus. I should incline even to regard Menobranchus as oc- 
cupying the central position in the ichthyoid group. In fine, 
we have in the present only another instance of what nearly 
always occurs in families and groups composed of but few spe- 
cies, and these spread over various and remote countries : there 
are almost as many genera as species; and, in spite of the com- 
mon bond of affinity, there is a very marked difference in the 
general form and in the proportions of the body and its parts. 

Those who would prefer to dispose the genera in a single 
series, might perhaps do so by allowing Siren to follow Cacilia , 
and the Axolotl to occupy a corresponding position on the other 
side leading to the Salamanders (Urodela with eyelids). The 
ichthyoids afford a very interesting illustration of the proposi- 
tion that some animals present as permanent a form which is 
only transitory in others ; and Lamarek might have said that, 
in the Axolotl, nature was on the point of forming the Triton. 
Cuvier already in 1807 made -use of the happy expression larve 
permanente ; and it was in accordance with this that he said that 
the Siren might be regained as a permanent larva of this family*. 

We should thus have the following succession : — 

Siren , 

Amp hium 
Proteus , 

Menobranchus, 

Crypt obranchus, 

Sirenodon, 


since at Rotterdam, the pelvis was found to be suspended, on the right, 
from the twentieth, and on the left from the twenty-first vertebra. (Aan- 
teekningen over de Anatomie van den Crypt obranchus japonicus, door Dr. 
F. J. J. Schmidt, Dr. Q. J. Goddard en Dr. J. van der Hoeven, Jun. : 
Haarlem, 1862, 4to, p. 11.) The authors of this memoir cite an observa- 
tion of C. A. Sehultze, attesting a similar inequality or asymmetry as ob- 
served in the skeleton of a Triton crist at us. They might also have added 
that the anatomist Mayer had recorded a like circumstance with regard to 
the other species of Cryptobranchus, that from the Alleghanies. Although 
it would seem to be normal in this species that the pelvis be thus suspended 
from the twentieth vertebra, Mayer observed, in one of the skeletons pre- 
pared by him, that it adhered only on the left side to this vertebra, but on 
the right to the nineteenth (Analeeten, &e. p. 78). 

* Reeherches sur les Reptiles douteux, p. 109. 

t These two genera depart more particularly from the true Salamanders 
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a succession which I believe to be sufficiently natural, although, 
strictly speaking, every arrangement in a single series is de- 
fective. 

Finally, since the anatomical materials respecting the genera 
of North America are very much dispersed (being contained 
partly in journals and memoirs of societies and academies not 
always to be found in the very largest of public libraries), it 
would be very desirable to have collected together all that has 
been published upon these doubtful reptiles of America. There 
would then remain another undertaking, viz. to arrange in a 
systematic form all that we now know concerning the various 
forms of this small group* *; and this, though a work of com- 
pilation, could be executed only by an able naturalist. 

The labours of Ruseoni with reference to the Proteus are well 
known ; but, as regards the other genera, the Crypt obranchus of 
Japan is almost the only one of which we have any complete 
anatomical details, viz. those which we obtain through the re- 
searches of the three physicians of Rotterdam, published by the 
Societe Hollandaise, and from the admirable work of one of the 
greatest anatomists of our time, Professor Hyrtl of Vienna. 

It is to be lamented that there still reigns some confusion 
throughout much of what has been published respecting these 
doubtful reptiles, and even in works of well-merited celebrity. 
It is stated in the 'Erpetologie generale* that I have figured 
the nuchal fissure in the Cryptobranchus of Japanf, whereas the 
entire plate, and consequently also the figure cited, refers to the 
North-Amcrican species. The work of Dumeril and Bibron 
having certainly a much more extended publicity than my 
Dutch memoir J, I have thought it advisable not to neglect the 
present occasion to remove this error, and the more so since I 


by the great number of their vertebrae. Cuvier counted 86 vertebrae in 
the Siren, 99 in Amphiuma tridactyla, and 112 in Amphiuma didactyla 
(Mem. du Museum, xiv. p. 8). 

* Unless we suppose that the genus Proteus contains several speeies 
(Fitzinger, “ Ueber den Proteus anguineus der Autoreu,” Sitzungsberiehte 
der mathem.-naturw. Klasse der Kaiserl. Akad. der Wisseneliaften, October 
1850), the entire group numbers seareely ten speeies. I know not what 
to think of the eight speeies of Necturus which Rafinesque affirms to 
exist in the United States (Journal de Physique, lxxxviii. p. 418); but 
they have not been noticed by those who have written about the fauna of 
North Ameriea sinee his time. 

t “ II n'y aurait done de difference que dans l’absenee du trou eollaire 
qne M. van der Iloeven a figure pi. 2. fig. 8,” &e. (ix. p. 164). 

J I regret extremely that Prof. Dumeril, the venerable veteran who 
honoured me with his friendship, did not consult ray “ Fragments zoo- 
logiques,” in the third volume of the * Memoires de ia Societe de Stras- 
bourg' (1840), where my memoir on the Pscudosalamauder, the great 
Japan reptile, is translated entire. 
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myself have insisted strongly upon this very difference between 
two species which otherwise present so many points of reciprocal 
relation. We would also remove a confusion which exists relative 
to the reptile in the Museum of Hellwig, described by Schneider. 
We have cited this reptile as a Menobranchus ; and the authors 
of the f Erpetologie' give it also among the synonyms of Meno- 
branchus lateralis (p. 184) ; but they have at the same time 
translated Schneider's description into French and applied it 
in the case of Siredon Harlanii, affirming that it accords per- 
fectly with this latter (p. 181). In order that it might do so, 
however, the authors of the c Erpetologie * have added to the 
account of the feet (tetradactyli omnes) the words “ les pattes 
posterieures en ont cinq." There is no reason whatever for accre- 
diting Schneider with this error ; and in any case his descrip- 
tion should not be cited for two different species: it applies 
properly to Menobranchus without any such modification. 

It is perhaps not inadmissible to terminate a notice of the 
doubtful reptiles by a speculation. There is a species of Batra- 
ehian from California, known to me only through the figure and 
description in the Zoological Atlas* of Prof. Esehscholtz, and 
which that author has named Triton ensatus . 

This species has been referred to the Salamandra Jeffersoniana 
of Green, of which Tschudi has constituted the genus Xiphonura. 
Such, however, is not the opinion of one author, who is well 
acquainted with these species from the United States of America, 
Mr. Spencer Baird, and who does not place this figure of 
Esehscholtz among the synonyms of his Amby stoma Jeffersoniana 
(p. 283), but refers to Triton ensatus among the species which 
are doubtful or known only through the descriptions of authors. 
It is very desirable that this Californian species should receive 
further examination. Its dimensions of 11^ inches would lead 
us to suppose that it belongs to the group we are at present 
engaged upon ; and its skull, figured in the Atlas of Esehscholtz 
and described by Rathke, presents (as this latter author has 
already remarked) many points of relation to the Crypto - 
branchus of the Alleghanies. It is to be lamented that the eyes 
were ill preserved, and that the description does not inform us 
whether they were furnished with lids or not. I am almost in- 
clined to suppose that eyelids did not exist, but on this point I 
feel a certain amount of doubt. In fine, I should be in no way 
astonished were this animal, when better known, to call for the 
establishment of a new genus, akin to Cryptobranchus . 

* Zoologischer Atlas : Abbildungen und Beschreibungen neuer Thier- 
arten wahrend dcs Flott-Capitains von Kotzebue zvveiter Reise urn die 
Welt beobaebtet von Dr. F. Esehscholtz, 5tes Heft. Berlin, 1833. 
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The following is a synoptical table of the genera of the family 
Proteidce : — 

Feet four or only two anterior ones. Eyes small, and without lids. 
Vertebrae biconcave. 

r two; branchiae persistent Siren. 


Body 


much elongated, 
cylindrical ; feet' 
very small. Feet 


moderately elon- 
gated, more or 
less depressed.' 
Feet four. Bran - 
chics 


four ; no persistent branchiae ; 

two nuchal fissures Amphiuma . 

Jour; branchiae persistent ... Proteus . 

persistent throughout life; four 

toes on all the feet Menobranchus. 

persistent throughout life, in 
the form of long tufts ; four 
toes on fore feet, five on 
hind feet Sirenodon . 

in early stages only; four toes 
on fore feet, five on hind 
feet Cryptobranchus. 


XLVII. — On some neio Species of Fossil Volutes from the Tei'- 
tiary Beds near Melbourne . By Frederick M'Coy, Professor 
of Natural Science in the Melbourne University, Government 
Palaeontologist to the Geological Survey, &c. 

Figures of the following species, collected by the Geological 
Survey under Mr. Selwyn, will shortly appear in the Decades I 
am preparing on the recent and fossil zoology of Victoria. As, 
for some years, I have prepared descriptions of nearly all the 
known fossils of the colony, I have been pressed to send descrip- 
tions of the more remarkable forms to the ' Annals 9 for prelimi- 
nary publication. 

Voluta macroptera (M'Coy). 

Shell fusiform until nearly adult, when the outer lip becomes 
dilated into a very large, thin-edged, triangular, flattened wing, 
the outer margin of which is slightly convex, the posterior mar- 
gin concave, running up halfway to the suture of the penultimate 
whorl in a slight channel; the approximately rectangular junc- 
tion of the outer and posterior margins broadly rounded. Apical 
angle about 55° in middle-aged specimens, and 35° in young 
ones inch long. Spire with a concave outline of four rapidly 
enlarging whorls and a mammillary cap-shaped pullus of one 
and a half turn, the basal halfturn of the pullus less than half 
the width of the next succeeding turn of the spire, the remain- 


